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SB->-;U K» fc« fTlHTg|5->-;u KB-hlcJBlSS^fc^ 

£±S5v-;uKH «HE±»->— FJUtfT 

Sp->— JUKBO 7 i: t,fiMu&*©*>— )V KHIc 

[lS#Jg2] ffitE^-^KJf ic&it^fcAffi&tfDD 

mmmts.^-y k-c&o-c. stris^— ;uKBi=Ki+&*ifc 

iiSI-fcSC -5Ii#Jl1 . Xli2fE«0>5i? 

[f§jRJS4] ffi!5->-JUKBlci£lte,ftfcagB&tf[H] 
SB© 3 *.<D'>fc < t tRtirfHi, IftSEKSSia&SIJf CD 
«f*fllii® ic fc it S s^*ioja>« t BSf^Jrh JitDig £ 
$ c t £t$&<t-r sss#]s 1 ~ 3 BBKOTssigKm^-y 

SlJaT® WES'— JUKJII=tttt&*ifei!hffi& 

ASEKro-S^ma^-v Ko 
[0001] 

&y. ^ic^fflroffls^-y Kt LTKmsfct^m^m 
m^-v Kizm-r*. 

[0 0 0 2] 

'J v >^sC<O^IH^?l±gSlcfclt^fB 

H:£ie£ifc0.8-f &¥Sgk 02 6l*1S^SfflEm^'V KCD 
tStfiE£^-f¥®0s 02 7l*«fl's»/ KA<0$5 K^AIc 

i?y#itt.ti-fc«j$^*'r#4tsii, @2 8iimm^^ k 



A<@Ik K 5 Alrlfc y ft It £>*tfc8!j«£ ttWII&iEfli^ t> 
Hfc¥®0. 02 9l*0 2 8*CDS5HX£tfc*:l,fct8fi£ 
£#o*K 2-D©«aA 7 K(D=&MR®05^$^-a-^ift 
B^-fS¥ffi0, 03 0lt2-30)m$S.^y KO&MRjgfl) 

mm. 03 1 ijia^-y k**— xs«±i::sxyftit£ 
f&ro ®i y ft it^M £ ± u. 3 £ *-r ^Pffi0 r* -5 . 

[0003] (£3SJ:y, VTR (Video-Tape-Recorde 
KjWHlt&tu 0(^.«0 2 4lc^-TJ;5 

i=. sis 1 ronji®Jto>»isi-rsesrc2o<D 
fflES^-y K7 0. 8 o*<isy<titt.*tT^-i>ta)A<s> 

•5, f LT. Cl*i.f>«a^-y K7 0. 8 0l=<fcoT. HI 

$e K7A6 1 izmzm+ztitzmziT-zre 3 ±izm*k 

£IB§iU feSlMiKSlT— ^6 3JcfH^$tif=tg#^ 
l?±-r-5„ 0iJxl£, 02 5I=^-T«fc5lc. Bin K7A6 
1 #0iElEI!)LT»gt'v>v K8 Oi>W%.T— Zf6 31^15 

Kirr*. h7ffn 2i*«si^-v K7 

OlZctySffllrlBSSttfcSiJcO h7->9Tl 1 05— SPfS 
«l=M«-t-S)<fe5I=$^-5, LVbt*»*#—KA> KUX 

•>K7 0. SOA^tt^tt^JSrSIESh^-v^T 1 
1 . T 1 2_t£Jll;fc5t£LT?5±£f?5. 
[0 0 0 4] Cro e fc5'5C'NU*;i/X4rV>^5C(DKfllE 

fmoims.izm^zti&mis.'^v K7 o. sotu 

I*. S£3fc <fc y M I G(Metal-ln-Gap)^-> Klfa@I^'y 
Sh7f ^ ■fb-V>)S)lSE<bA<0 ZtiXtS y . J* h ^ v 1 it 

(DtzMzm&ifT v ■Jv>^i\^ < -r^. ^t>$>h'&% 

(*, Km^-vv^wB'Jic^yfljBgLrt^fctoiz-?-© 

» h^'v-^fbofctoi-iiatm^f-v -y^^^iS-r-ibfcfta) 
3z£-£t>-emizm^mmt&&i)m*.ztizt><. m^m 
v*v ^ic fc it * wsss© isj _ta<sn l < <t o r i> 

-So S!^^bl-*tJ5-r€)fctolcii-<>^^>x 
£(£<-T 3 migm K^WJBS^f K 

ic mig^ wmism^v kt*i*. &&m&g.<tt: 

[0 0 0 5] /x-K^r^X^^S^rofiaaiEIIS 
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-f^K) tffcy* ff£fiJ&LTttfltttSi*AlR (Magn 
eto Resistive)^*^ K (MR^«>K) *><fcy. 

I*. fc^Eli&ttcDffiS&Slcftfftt-r. flHHMMcit 

[0006] fzt\ ^u*^*-v>*aa>atftE« 

^ K*i8ffl-r4ci:A<a**ir^*o ^Urt/b 
x*^>*sca>«ftE»H±J6«a)atft^'y K7 0, 8 

■r<fc5ic. K7 oi*. mra^ K7 1 t-r >y 

^f-f^y K7 2ifr&flWS**l-&. MR^7 K7 1 
I*. S*S7 1 aid. tt»!7 1 b. T9S/-;UK17 
1 c. TSB^f-V^^@7 1 d. MRI7 1 e. J:«Mr* 

f?!7i f &tf±tt*>— JUKB7 1 stf»HHJIJMt 

^>Wf-f K7 2li. ±Si5*>— JUKH 

**ffi-r^TaJ=JTS7 2 a±|-. ^7?l72b, 
±SP=IT®7 2 c&l/ffig!7 2d^M*aB^fiES4x 

Tfc£ 0 cci-e. TfflJv-;uKB7 1 c<t±6B*>-;uK 

®7 1 g^lZtt^HfcSP^. MR^7K7 1<7>8fc*S& 
tJfflBa^^Ga' <fc#£o TS0=lTJf7 2 

a<tJiaPzjrB7 2ci:lcl***L/cfflJ^. -O^^r 
-f^V K7 2<DS^^^aa^r-V^^G ifc: 
-So fit, i2 7-0 2 9(C^-Tcfc9lC. ttft^^ K 
7O^-xSffi6 2±C7v7Xft0x' ISltfcttSS 

■c*«**lt. K7 o*<««**tfcK— ^ 

»tt6 2*<EI8K^A6 KDn«H<DBr36ffi»c«iy fl- 
it 6*l4. H«fc % M^K8 0I4, 122 91::^?- £ 
a 13. MR® 8 1 e £4rr«MRf;/ K8 1 -f >$T 

m^K8 2t*6iwjf*i, tt^seyfflffltft^ 

fit, »fll^^K8 0l*. B2 4;&tfB2 9 
fcJW*^ K-XSfi62±l:7y7^0y' « 

ttfcttJS^«*s*L-c\ co«a^^ Ks o*<»k$*i 

fc^-XSfi 6 2 AtQlS K5A6 1 <Drtfl8ffl(DSrffifi« 
[0007] 

5&»RHt«^ K**&tt«iBKt? K7 0. 80jffl 

i^fc^y*iu^*^>*«(D«ftE»w^«ii-ei*. « 



71ei, MR^7 K8 1 (DMRI8 1 e ^— X 

sffi 6 2 & ^Jh/Frtjswwfcs £ icfia-r <& c <t 

It'fc^ 0*y s ^<-XSfi6 2^bMRi7 1e0 
fflg^^-eCDSS h 1 ^-Xlt6 2^bMRl8 1 

&£ 0 Z*U*. JUTCDSSlC K-XSfi6 2^b 

MRI7 1 e(DgSPfta)JSJh1^ ^115 6 2 
A^MR18 1 o(7)4ga5^T*CDiS$h 2i*&4*^ 
B3 0lC^-r«k:?|= % fi-MRsv? K7 1 « 8 1<DEJIh 
7'^T11, T 1 2lCtt-T£|?£h7^R 1 1 . R 

fifl^. S3 OlC^-TctaiC MR^^K7 1CDS* 
h7«^R1 1<D&g£h^*:>^l::£yEiih^;/ 
1 1*§(7>**lziaSL-Ct. E&h^^T 1 2S 
H^-T^fglCMR^^ K8 1C0^h7^^7R1 2 0fi 
g^EHh^^^TI 2(D**rcfiML^l>o *<Dtz 
tf>. K8 1 I*. SB8h7*^T 1 2(D**SP^ 

^t>-r*it-{i@$s^-r^ci:ic^y. E»F9**T 

1 2CDES<I^0lf^t±5*^* > TL^tV jSJSWfio 

SCa>«ftE»H±a6«-CC4, MRv> K7 1 , 8 1 
MR§7 1e, 81 eO^-XS«6 2fr&0)K£ h 
1. h2^ffl?Ll^g^$)5o 

[0008] <hCW, MR^^K7 1, 8 1 it. §£BA 
1 1 - 8 3 7 O 1 IZTHB* Lfc «fc 3 (C. Sg 

Sffi7 la. 8 1a SHrffiO>fcfl^mc1*T«lR*"«I 

unsafe*). *<Dmzy}V5T-*mo>m&tf± czz.ttfi 

fey. MRI7 1 e, 8 1 eOftBICfi bOg-^LI) 
*fc* MM"*? K70. 8 0JK-XS 
«6-2l=*y»Ct4»lCtt. B3 »» 

A>yK7o. s o^is^^isihic-rttT^yfltt^ti^ 
zi#*y % KyftitKS^na-e^ft^. -tcDiss. 

MRA7K7 1, 8 1ICfc^t, &MRI7 1 e, 8 1 
e(7>^— Xlfi6 2^&(DA$h 1 . h 2*<£lM:zKtt 

a^«ftE»S43$«-ei*. MRM KWlCfcl+SMR 

jr#M RB<Dfflffl<Dtt$A^« L < tt*<fe 3 \zffim-f 

[0 0 O 9] L^L*3&<"b. SIBfl)MRl7 1e. 81 
e(i. RJ5/)<^SlcaSl>fc«). MRf7 1e, 8 1 o <D 
tt«*A*H««*-eaB-r*c:ta6««L<. MR® 7 
1 e. 8 1 oCDtefi. Of I-JMR17 1 e. 8 1 e (Dig 

fey. ±aa>****3i4'ftai**«rc*iHia)^ 

S8«l=«^T»36**ifcti(DT?fey. MRH(D»*^t> 
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[00 10] 

[i£e£#3i-rsf=«>0>^iS:] -tKiigi£»*-t£f=tf> 
l::^j££;Kfc*#PJl<D»jg»§i^-;/ K(*. ««±lc^fi£ 
S*ifc«tt*m*» to fc*T»*>— JU KM <t , «HBT»*> 

■±l=»l«4*ifc*ft*tt»*»t, JHlE18&t£in$J!i£l 
■±l=»***ifc#«tt*f 6 ft £-tg»*v -v ?B 

l=»ja*ifcfc*tt*m* ft -S-tSPi>-;u KS t $B 

msH±ffl*>— ;u kh&i;t»*>— ;u kb© 

ft < 4: tfltiMv-^ KBI=I*, @i±®<D5 *><*>'> ft 
<i*-*a>±BI=, CiSB&O:iHieB0)5*.©'>ft<i: ; fc 

cDxSiicaSB&tfGassro ? *>a>'>ft < t tfltufrtfK 
l+&tlTfcy. CCDtfbgBRt/IHia5ro5*,<J)'>ft< <kt<5j 
^A<«ft«tS«lSBi:BfScDfiHH«tft*&«lclS 

— *<fcft-S, «fco-C. CCOV— *^E*fl-ri)C tl-cfe y 

Tfta*M&&SMiB<>MR y f*itw* £ **t€*i*ibtt« 
[001 1] *t, miES/— iuK»i=«it&*ifcia»a 
st«tsasB <k »isi -r s eai=Ki+ *> *tr n § c t *<» 

NMttttf LTffittMlc&Sj LTffrEttftEfttttttttf L 
iSmSdSB WSSfflJ t BSP-ft^ * &BI= fc£ c t A<«£ 

ui\ c*ii=«fcy. «tsi«iaa!i*HcDffi«A<«fcysai= 

I/D3fii5©5 *.05'>ft < t *.Rfcfrl±ftEttM&ft*MRJI 

*6W*t^H:. IWE^^v^BSfl-LrlWEJ: 
SB v-;u KB-tl=»l** *vfc«tt»»* t> ft 5 ±SB3 T 
■ 4mfclMfe*4W, rWE*>-iuKBI=»i+& 



[0 0 12] 

[S§BJ0)§6ffi<Dff£gg] SIT, *f8l8^BfflLf=MR^»v 

»JRE»S±*«l=fcl+*ia<E^v Kffl3*i*<D3IJ6<Dfl& 
ttl=oivcHB«#IHL&ft<&K9r*-«. B1 l***B^ 
©MRA?K*$t«ffiB. 0 2li*fgBJ30>MR^ K 
(DggiJ^^-r^fflH. 13 Ali^SEBJtDMR^-v K<7)8t 
)S£ijVr s Fffi0. 03 Bli*f|B^(DMR^.-v K**— X 

MRA"; Ka>ffe<DSS6O»®^^-r¥S0. 0 51**36 
WOMR^-v Ka>ft60)llffia>fKSI**-r¥MEI. 061* 

*ssw©mr^^ K©tea>H!fi<o»ffi**"r¥ffiH, 0 
7ii*fgBj<7)MR^^ Krotero^Jfero^S^-r^FS 
0. H8ii^y*;u^.^-v>*ieo)ffimESs±^eic 
-sine K^A^^-rs^aa, 09i±*f6Bjo>MR's 

^fcjpB0, 01 Oli*f£BJ(DMR^-y KSISiSK^A 
l=fl»yftl+fc«lfiE**-r»«H. H1 1I4@1 OiOiP 

>^scw«mESS±^aic®ffl Lf=«tis$j« 

i*^S)®fil|^C.S/= J F®Ei. Ml 2l**«§BJ0)MR's-v 

**Sl«^f FOlWltWWH. 01 3 li*f6Bj§ 
(DMR/s-y Klcfclt^Jia!'>-;u KB-tl=db»£H£JiW 
•S-XS$^-T¥®0. HI 4l**56BS(OMR^-y Kl= 
fcl+-5Jig|5*>-;u KBJilcOS6*^Ji6-r-5-XS$ ^-T 
spffiBI. EI1 5li*f6BJ0>MR^-v Klcfclt-5Jiep->— 
;uKB±l=OfflJ*»fiK-r-5-xS*^-rsFffiB» 01 6 
li*SgBH0MR^-v Kl=fcl+S±»$/— >U KB-tl~0» 
*»fiW-4-Il*St?lB, 01 7l±*fgBJ(DMR 

^•y K©»JS*^<0— igJStli^i, 01 8li*« 

BJOMR^-V K(DKjt*iSa>-XS$^-rtJffi0. 01 
9(***B^<7)MR^-y K(D«ift*ao>-XS*3«-r»a 

0. 02 o 1**568.805 mr^-v K©jna*a©5*.ry 

TXft*JKJ5£-r-5XSS^-r^tS0. 0 2 1 li^UBJKD 
MR^; Klz33lt*±«i/-;U KB±l=iHl0«B«-r« 
— X)S$^-rJF00. 02 2l**S6BJ(7)MR^^ KlCfi 
lt5-hSBi/-;u KB±.lc[H]gp*^JiE-r-i)-Xg*^-r¥ 
00, 02 3l»«iS©MRA.j Klcfc(t4±»5/— 

KB±i=ca»*»fiE-r*-xa**-riFffi0-efc*. 

[O O 1 3] *f|B^<7)MR^-V K 1 I*, VTR-V>a>e 
i->flf->Ei»4««©. fiJSE^jSI*.!: LT 

±&BI=ffifflS*v*£#»ft»R«S'^ K-C**. M 
R/NvKltt. 01. 12MD3 A ir^-T J:5lc, j9 
«»«^P-feXI=J:oT, ftfttt©S«2(0-i|lJffi2 a 
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4. T«Mr*^B5* MRS6. ±Sfl*Y'y^J§7. 
±gp KB 8 &i;«BIJi-efc-Slfe»ll 9 
f&f£$*Vtfc£o (UHS1 O^Sffi2(7>-ffl!l®2 

a£t*lcMRB6£}*ftir*e*:5lc. *g*tB9lC2g£ 

£ft£2o<D^>^.f ><f/W K1 1 tfJMtetiTl* 
& c z:t\ TgB v— ;u KB 4 t±.»->— ;u KB 8 £ iz 

A^0f-^M1 alcSffltri^So fit, Bft 

4?*??G a SIofcB«f- :*DK»«**&<D«» 
A<MR»6lZcfcy«ffiS*t4 0 fcfc* /\— K/WTXB 
-^>m«IBli. E)^£«B&Lfcrf><* TSC^rV^^B5±lC 

[0 0 14] S«2te. TJU£:J-^$>± — /W K (A 
I203 • T i C) »(D*attt»»35^6<j:y. -fl(l2a 
±I=«BB 3 *<ff£jS $ «i« 1 1 * 2 b 

(A I203) *>S i O2»0)|ft|»tt»»^6fi:y. "Fife 
■ TSP*>-/uKB4&r;±ffl*>-^KB8 

I*. «b>$rx h<tf>N i -Fel^ (/<— ^d-f ) . R 
If N i -Z n'VT** h^<7>£fSH:7x^-f h«0>tttt 

*m*&«c*. t 5 ai;±»^ t ^ 7 
i*. T)vm- (a 1203) «a>mtt*m*&«:y. at 

fltf*??G a<7>-fiP$-«jS-T^o MRB6li. TSfl^ 
**?B5±l:UiMfcS*u MiLlfFfr&lkttttB (SA 
LB) . JHBttB (SHUNTB) &tXata«ta»*K 
(MRS) tfBXBBMKatLTtt*. SHSB»^Sta«i 

*m*N i -FeSR** W-7D^) fr&ttU* IMS 

ItttttBttTa (*>*;u) fr&tty % ffJffitt«ttBA< 

Ni-Fe-N bi^b^^c fit, T*Mr** 

GaSi«ti. *&3SB9f*. ffe«tB3^(5l«lc. feft 

[0 0 1 5] ±SP->-;bKB8lzli. S3 AIztf 

■*"*5l3 % — ±®8 a±(Z)MRB6 <t»fS]t"^iiSlCdb 
SJ8 b^/S3F*LTl>-5o 8¥L<li* dhgff8bli. 0 3 

f<-xM2 2±izftyftit4»iz % ^a>asg&8bi 

fr&K— *S«2 2*T?<Dffi8L 0*yfl«8 bCDiS* 
Hxtf % MRl6fl)S8U6a^b^-Xlffi2 2$t*(D 
ENL 0*yMRB6<DBra<DW*HofcH»H^£fctt 
•5£5lciSI+€>*i-Cl^o :ct\ C(Ddbffl5 8 b<7)dbSU 
KSFh OI*MRB6 0)KB:t «feyt«AMc*#<. tfbSB 



Ot>^hP-At'ifel»o Z0>c*:5fc. ±ffiv— ;UK 
B8±lct5l>rMRB6(7)p)fSa>iB$H o i«H^&<0 

ifh«8btBttf«*£it-C. MRB6(DK**lt»^ 

-r$zcha<-e£<5o <fcot, c<DCia58 b^sftjf 

tlCcfcy. MRB6A<BrSa>»$H0fci4B-rScfc5l= 

ata^^ ki *^<— ^»«2 2±ic*y»*z4:3Wc* 

£ 4: tile. d<DO»8 b£BfirTft£H"e. Kig&CD 
Kl lcfc^TMRB6A<BrS0)!BaFH OlCfifi 

[0 0 16] dbSU8 b 1 1*. E)4^-Tcfc5lc. 

MRI6W8C 1 £0958 b(D4"kl8C2t7&<-& 

08 ba)tii^&MRi60)+'Dttl**S , C*4o SE 
Iz. C©7- *<t3S^O§P8 b 21*. 05[c^-TJ:5 
MRB6CD«(*ffl«lffilCfclt4fi^ia](DBi:BS^ 

*Uc£y« MRB6<Dfi«*ctySS(3#S*TSCi:*< 
fcfc. tfbaJ8bI*. ±aL/rE13-|2l5lC^-r 

ttt*tt«l=Kl+&*i-CL^*itfAL^ -TO:*?*. OSB8 
b*MRi6t BrCOttSHflfc* «t *tt«IOllt & *iT 
l^«C^lcJ:y* C<7)dbSP8b$^H««lp-eIS»-r 
4 C fc ic J: y ±EWft<Dtt«B«lz»-3lvcM RB 6 <& 

^asLtftisa^, ia6ic^-rj:5 3fc[Hifflj8 d-^>. 

bl£. ±api/-;uKB8rz»&r. Tffl*>— ;uKB4Jt 
ttfi<, o*ydbtt8 b<DMRB6lc#-T£{i«HS 

3Wwa«:*i8T!ia»8 b*«»a**iTt^*ttf % ±euv- 

;U KB4»tfT»i/- ;bKi8<))iI4 a. 4 b. 8 
a. 8 cO><5TtL<D^®fCj^fie$^ri^T : fcaiV {IL. 
T95v-;U KB 4(D^® 4 a IZ^-* «*«rc 
I*. 07 [-^-r^5(3. T«B^f-V^^B5(0JS^±ffl 
*^^^7*«»B9a)»^<fcy4»t^fc^6 % dbffl 

t-r*«ky*iH»4o Lfc^/j<<t y s^fc^^r- 

[0 0 17] &±<0&?\zmf££H&*M*Ji<DMR'^V 

a.^ K^5t(*2 0r*li. 0 813^^51^ 
2 0ail;, C*itBW*(DHIBK9A2 1 ^Blsaftlc 
3E«#$tt. B*L«:t^— «0)ltAI=Jcy* BISK?/* 
2 1 *<B8*£H£fil=BlEBKl£ti«. fit, CCD 
BlB^v Kliicft2 0lcl*. [slJ£K7A2ia)rt@I± 

SH*T*fc^ea j f-^2 3li. BIEa.^ KB1U*2 0I= 
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[0 0 18] »MRA«> K1 14* 19^1 O 
Ci^-f @<£K7A2 1 C05tllBilc|kyftlt&'tL 

f:^iffi2 2(0il2 2a±l:, JKtttBfffl 1 ctf 

? K*asL<* 2 o (d*ws less -r * & o ^ibs $ *i 

£ Q fit, BE^v K*aiM* 2 Olefin MR's-vKl 

^ K*flHmo**ffl»ft'N* K3 1 JMLtl^o 
*fc. ^-XSte2 2(^(*. -?\s**s7fr-? l )>htotH 
S*5^(D[5JSSSfe 2 2 b tiftltbft. f0)«?«2 2b 
1 t^V^-f K 1 1 <M*>r-f 

•c»i*s*ifc#— jm 1 aic«ky»«**t4o ftfc. in 

Ktt(M*2 0T*li. lISlc^ctdl-SlM^iaj 

3«BLhO>Wi«ft^y K#*«S*lti*"C* 
Atv K«a*2Olc««**L**»0!) 

^ KiMR^ Ki*<«ttLT^«*a*<D«*&**f 
[0 0 19] Oi±i&'<tz*5lz % *SflO)MR^'V K1 

8 bSBfilfSCilcfcy* OSP8 b<Dffi«^6±EHf 
*0)|S!ll. MR^*;/ Kl ^^-Xlfi2 2(D 

^® 2 2 a±iz»y«itraiB K7A2 1 ±iz«tM-ft 
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PROBLEM TO BE SOLVED: To provide a thin film 
magnetic head used for a helical scanning type magnetic 
recording and reproducing device, capable of easily 
adjusting the height of an MR layer, appropriately 
performing recording and reproduction and being 
optimum for increasing recording density. 
SOLUTION: This thin film magnetic head is provided with 
a lower shield layer 4 formed on a substrate 2, a lower 
gap layer 5 formed on the lower shield layer 4, a 
magnetic resistance effect layer 6 formed on the lower 
shield layer 4 through the lower gap layer 5, an upper 
gap layer 7 formed on the magnetic resistance effect 

layer 6 and an upper shield layer 8 formed on the V i^W^l 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the following and is the thin film magnetic head of the aforementioned up shield 
layer and the lower shield layers characterized [ at least at which shield layer ] by the thing of 
heights and the crevices established for any at least one [ at least ] principal plane of both the 
principal planes. The lower shield layer which consists of a magnetic material formed on the 
substrate. The lower gap layer which consists of a non-magnetic material formed on the 
aforementioned lower shield layer. The magnetoresistance-effect layer formed on the 
aforementioned lower shield layer through the aforementioned lower gap layer. The up gap layer 
which consists of a non-magnetic material formed on the aforementioned magnetoresistance- 
effect layer, and the up shield layer which consists of a magnetic material formed on the 
aforementioned magnetoresistance-effect layer through the aforementioned up gap layer. 
[Claim 2] It is the thin film magnetic head according to claim 1 characterized by being prepared 
in the position of the heights and the crevices which were established in the aforementioned 
shield layer where, as for any they are, the part counters with the aforementioned 
magnetoresistance-effect layer at least. 

[Claim 3] criteria [ direction / move / as opposed to the aforementioned magnetoresistance- 
effect layer of the aforementioned magnetic-recording medium in which edge at least / of the 
heights and the crevices which are the thin film magnetic head which moves relatively to a 
magnetic-recording medium and reads data at least to the aforementioned magnetic-recording 
medium, and were established in the aforementioned shield layer ] — carrying out — the edge of 
the aforementioned magnetoresistance-effect layer, and abbreviation — the claim 1 
characterized by to be in the same height position, or the thin film magnetic head given in two 
[Claim 4] It is the thin film magnetic head according to claim 1 to 3 characterized by having the 
width of face of a longitudinal direction [ in / the medium sliding surface of the aforementioned 
magnetoresistance-effect layer / in any they are at least ] of the heights and the crevices which 
were established in the aforementioned shield layer, and the width of face of a **** size. 
[Claim 5] For the aforementioned up core layer and the position which counter, all of the heights 
and the crevice which were equipped with the gap layer which consists of a non-magnetic 
material formed on the aforementioned up shield layer, and the up core layer which consist of a 
magnetic material formed on the aforementioned up shield layer through the aforementioned gap 
layer, and were established in the aforementioned shield layer are the thin film magnetic head 
according to claim 1 to 4 which considers as a news flash being prepared in the position where it 
separated. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thin film magnetic 
head used for the magnetic recorder and reproducing device of a helical scan, especially relates 
to the magnetoresistance-effect type magnetic head as the magnetic head for reproduction. 
[0002] 

[Description of the Prior Art] The perspective diagram of the rotating drum in the magnetic 
recorder and reproducing device of the helical scan of the former [ drawing 24 ], The plan with 
which drawing 25 explains the recording method in the magnetic recorder and reproducing device 
of a helical scan, The plan in which drawing 26 shows the composition of the compound-die 
magnetic head, the perspective diagram in which drawing 27 shows the composition in which the 
magnetic head was attached in the rotating drum, The plan with which drawing 28 looked at the 
composition in which the magnetic head was attached in the rotating drum from the medium 
sliding-surface side, The plan which explains height doubling of each MR layer of the two 
magnetic heads including the composition to which drawing 29 expanded the range X in drawin g 
28 , drawing 30 — every of the two magnetic heads — the plan and drawing 31 which show the 
regenerative track at the time of reproduction when the height of MR layer is different from each 
other are the plan showing the case where the installation error at the time of attaching the 
magnetic head on a base substrate is produced 

[0003] Before, record reproduction by the helical scan is performed in the magnetic recorder and 
reproducing device using the magnetic tape as magnetic-recording media, such as VTR (Video- 
Tape-Recorder) and a data-logging regenerative apparatus for computers. In the magnetic 
recorder and reproducing device of this helical scan, as two or more magnetic heads are used in 
order to improve recording density and a data transfer rate, for example, shown in drawing 24 , 
there are some by which the two magnetic heads 70 and 80 are attached in the position where it 
counters on the peripheral face of a rotating drum 61. And the signal which recorded the signal 
on the magnetic tape 63 twisted around the rotating drum 61, or was recorded on the magnetic 
tape 63 by these magnetic heads 70 and 80 is reproduced. For example, as shown in drawing 25 , 
in case a rotating drum 61 carries out a rotation drive and the magnetic head 80 records on a 
magnetic tape 63, record by the so-called guard-band loess of another truck T1 1 with which the 
truck T12 to record was recorded by the magnetic head 70 immediately before it is made to be 
overlapped by the field in part is performed. Moreover, in the case of reproduction, each 
magnetic heads 70 and 80 are reproduced by scanning sequentially recording track [ which 
corresponds respectively ] T1 1, and T12 top. 

[0004] As the magnetic heads 70 and 80 used for the magnetic recorder and reproducing device 
of such a helical scan, the MIG (MetaHn-Gap) head, the laminating type head, etc. have been 
used conventionally. In recent years, in order to realize high recording density-ization to a 
magnetic-recording medium in VTR or the data-logging regenerative apparatus for computers, 
the formation of a ** truck and RF-izing which narrow the width of recording track more are 
attained, and the so-called narrow gap-ization which makes width of face of a magnetic gap 
small for the formation of a ** truck is needed. However, with a MIG head, since the magnetic 
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gap is formed by grinding, the miniaturization is difficult and cannot respond to ** truck-ization. 
Moreover, although a high polish precision is required of the abutting surface for forming a 
magnetic gap for the formation of a ** truck, improvement in the polish precision in a minute 
magnetic gap is difficult. Moreover, although it is necessary to make an inductance low in order 
to correspond to RF-ization, neither with a MIG head nor a laminating type head, an inductance 
can be made low. Furthermore, with a MIG head or a laminating type head, when high recording 
density-ization was attained, there was a fault which cannot take those sufficiently large 
reproduction outputs. 

[0005] On the other hand, in magnetic recorder and reproducing devices, such as a hard disk 
drive unit, various kinds of thin film magnetic heads are already used. The compound-die 
magnetic head which there is the induction-type magnetic head (inductive head) as an object for 
record, and there is mainly the magnetoresistance-effect (Magneto Resistive) type magnetic 
head (MR head) as an object for reproduction as the thin film magnetic head generally used, and 
comes to carry out laminating formation of these inductive heads and the MR head is used 
abundantly. Such the thin film magnetic head can be mass-produced at once according to a thin 
film formation process, and it has the advantage that it can respond to detailed size-ization of 
narrow-gap-izing for the formation of a ** truck etc. easily, and high recording density-ization 
can be realized, moreover, an inductance boils especially an MR head markedly compared with a 
MIG head, a laminating type head, etc., and since it is low, it can respond to RF-ization, while it is 
not dependent on the relative velocity of a magnetic-recording medium, being able to carry out a 
direct response at a signal magnetic field and obtaining a high reproduction output 
[0006] Then, also in the magnetic recorder and reproducing device of a helical scan, to apply the 
above-mentioned thin film magnetic head as the magnetic head is desired. For example, when 
the above-mentioned compound-die magnetic head is applied to the magnetic heads 70 and 80 
of the magnetic recorder and reproducing device of a helical scan, as shown in drawing 26 , the 
magnetic head 70 consists of MR head 71 and an inductive head 72. As for MR head 71, it comes 
to carry out laminating formation of insulating-layer 71b, lower shield layer 71c, 71 d of lower gap 
layers, MR layer 71 e, 71 f of up gap layers, and the 71 g of the up shield layers on substrate 71a 
one by one. In addition, neither the cash-drawer electrode nor the hard layer is illustrated. It 
comes to carry out laminating formation of gap layer 72b, up core layer 72c, and the 72d of the 
insulating layers on lower core layer 72a an inductive head 72 uses an up shield layer also [ a ] 
one by one. Here, the portion pinched by lower shield layer 71c and 71 g of up shield layers 
becomes magnetic-gap Ga' for reading of MR head 71. Moreover, the portion pinched by lower 
core layer 72a and up core layer 72c becomes magnetic-gap Gb f for writing of an inductive head 
72. and it is shown in drawing 27 - drawing 29 — as — the magnetic head 70 — the base 
substrate 62 top — azimuth-angle thetax' — the base substrate 62 in which it was carried in 
the state where it leaned, and this magnetic head 70 was carried is attached in the 
predetermined position of the peripheral face of a rotating drum 61 Similarly, as shown in drayying 
29 , the magnetic head 80 consists of MR head 81 which has MR layer 81 e, and an inductive 
head 82, and has magnetic-gap Ga "and magnetic gap Gb for writing' for reading', and the 
magnetic head 80 is shown in drawing 24 and drawing 29 — as — the base substrate 62 top — 
azimuth-angle thetay' — the base substrate 62 in which it was carried in the state where it 
leaned, and this magnetic head 80 was carried is attached in the predetermined position of the 
peripheral face of a rotating drum 61 
[0007] 

[Problem(s) to be Solved by the Invention] by the way, by the magnetic recorder and 
reproducing device of the helical scan using the magnetic heads 70 and 80 which consist of the 
thin film magnetic head which was mentioned above, in order to perform continuously record and 
reproduction of the magnetic heads 70 and 80 mutually, it is shown in drawin g 29 — as — MR 
layer 71 e of MR head 71, and MR layer 81 e of MR head 81 — from the base substrate 62 — 
respectively — abbreviation — to be located in equivalent height is required That is, it is 
required for the height hi from the base substrate 62 to the edge of MR layer 71 e to be the 
height h2 and **** size from the base substrate 62 to the edge of MR layer 81 e. This is based 
on the following reasons. When the height hi from the base substrate 62 to the edge of MR layer 
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71 e differs from the height h2 from the base substrate 62 to the edge of MR layer 81 e, as shown 
in drawing 30 , the relative positions of the regenerative tracks R1 1 and R12 to the recording 
tracks T11 and T12 of each MR heads 71 and 81 differ mutually, and it becomes poor reading 
them. Namely, in case a recording track T12 is reproduced even if tracking adjusts the position 
of the regenerative track R1 1 of MR head 71 in the recording track T1 1 piece center as shown 
in dra wing 30 , the position of the regenerative track R12 of MR head 81 is not located in the 
center of a recording track T12. Therefore, the position [ part / for the center section of a 
recording track T12 ] deviated will be reproduced, the reproduction output of the record signal of 
a recording track T12 falls, and it becomes difficult continuous and proper to reproduce MR head 
81. therefore — the magnetic recorder and reproducing device of a helical scan — every of MR 
heads 71 and 81 — the height hi and h2 from the base substrate 62 of the MR layers 71 e and 
81 e carries out equality, and is, and there is need 

[0008] However, since it passes through the process which gives azimuth-angle thetax' into a 
manufacturing process, gives a predetermined angle in order to prepare thetay', and cuts 
Substrates 71a and 81a as the artificer etc. indicated MR heads 71 and 81 by Japanese Patent 
Application No. 11-83701, the error of a cutout dimension may arise in that case, and dispersion 
may be produced in the position of the MR layers 71 e and 81 e. Moreover, in case each magnetic 
heads 70 and 80 are attached in the base substrate 62, as shown in drawing 31 , the magnetic 
heads 70 and 80 may be shifted and attached in the height direction h, and an installation error 
cannot be disregarded, consequently, MR heads 71 and 81 — setting — every — the height hi 
and h2 from the base substrate 62 of the MR layers 71 e and 81 e may differ mutually therefore, 
the time of the position of MR layer in an MR head carrying out equality, being in the magnetic 
recorder and reproducing device of a helical scan, choosing two or more magnetic heads, and 
attaching the magnetic head of these plurality on the base substrate 62 — every — the height 
of the edge of MR layer — a phase — the so-called height doubling work adjusted so that it may 
become equal is needed 

[0009] However, above-mentioned height doubling work with it difficult [ it to be difficult for the 
actual MR layers 71 e and 81 e to check the position of the MR layers 71 e and 81 e with an optical 
microscope etc., since thickness is very thin, and for the position of the MR layers 71 e and 81 e, 
i.e. the height of the edge of the MR layers 71 e and 81 e, to carry out equality of them to be, and 
to choose the magnetic head ] and was also what requires time and effort very much. Then, this 
invention aims at offering the thin film magnetic head used for the optimal magnetic recorder and 
reproducing device of a helical scan for a raise in recording density which can be proposed in 
view of such the conventional actual condition, can perform height doubling of MR layer easily, 
and can perform record reproduction proper. 
[0010] 

[Means for Solving the Problem] The thin film magnetic head of this invention completed in order 
to solve the above-mentioned technical problem The lower shield layer which consists of a 
magnetic material formed on the substrate, and the lower gap layer which consists of a non- 
magnetic material formed on the aforementioned lower shield layer, The magnetoresistance- 
effect layer formed on the aforementioned lower shield layer through the aforementioned lower 
gap layer, The up gap layer which consists of a non-magnetic material formed on the 
aforementioned magnetoresistance-effect layer, It has the up shield layer which consists of a 
magnetic material formed on the aforementioned magnetoresistance-effect layer through the 
aforementioned up gap layer. It is the thing of the aforementioned up shield layer and the lower 
shield layers characterized [ at least at which shield layer ] by the thing of heights and the 
crevices established for any at least one [ at least ] principal plane of both the principal planes. 
Thus, in the thin film magnetic head of this invention, it is prepared at least any they are, and 
since [ of the principal plane convex section of a shield layer, and the crevices ] any are 
prepared in the position used as a magnetoresistance-effect layer and a position relation of 
these heights and the crevices at least, this serves as a marker which specifies a 
magnetoresistance-effect layer. Therefore, the position of a magnetoresistance-effect layer can 
be pinpointed by recognizing this marker. Consequently, according to the thin film magnetic head 
of this invention, in case more than one are attached in a magnetic recorder and reproducing 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/08/19 



< ><S PAGE BLANK (usptc, 



4/9 ^— V 



device, it becomes possible to double the installation height of each magnetoresistance-effect 
layer based on the position of this marker, respectively. 

[001 1] Moreover, it is desirable to be prepared in the position of the heights and the crevices 
which were established in the aforementioned shield layer where, as for any they are, the part 
counters with the aforementioned magnetoresistance-effect layer at least. Thereby, the position 
of a magnetoresistance-effect layer is pinpointed easily, moreover — criteria [ direction / 
move / as opposed to / at least / the aforementioned magnetoresistance-effect layer of the 
aforementioned magnetic-recording medium in which edge / of the heights and the crevices 
which the thin film magnetic head of this invention is the thin film magnetic head which moves 
relatively to a magnetic-recording medium and reads data at least to the aforementioned 
magnetic-recording medium, and were established in the aforementioned shield layer ] — 
carrying out — the edge of the aforementioned magnetoresistance-effect layer, and abbreviation 
— it is desirable that it is in the same height position Thereby, the position of a 
magnetoresistance-effect layer is pinpointed more easily. Furthermore, the thing of the heights 
and the crevices which were established in the aforementioned shield layer for which any they 
are has the width of face of the longitudinal direction of the medium sliding surface of the 
aforementioned magnetoresistance-effect layer and the width of face of a **** size is desirable 
at least. Thereby, the size and position of a magnetoresistance-effect layer are pinpointed easily. 
In addition, when it is the composition equipped with the gap layer which consists of a non- 
magnetic material formed on the aforementioned up shield layer, and the up core layer which 
consist of a magnetic material formed on the aforementioned up shield layer through the 
aforementioned gap layer, as for the thin film magnetic head of this invention, it is desirable that 
all of the heights and the crevice which were established in the aforementioned shield layer are 
prepared in the position which separated from the aforementioned up core layer and the position 
which counter. Thereby, existence of heights or a crevice does not need to influence the gap for 
writing. 
[0012] 

[Embodiments of the Invention] It explains referring to a drawing hereafter about the gestalt of 
operation of the MR head which applied this invention, and the rotary-head assembly in the 
magnetic recorder and reproducing device of the helical scan using this MR head. The 
perspective diagram in which drawing 1 shows the MR head of this invention, the perspective 
diagram in which drawing 2 shows the important section of the MR head of this invention, The 
plan in which drawing 3 A shows the composition of the MR head of this invention, the plan 
showing signs that drawing 3 B attached the MR head of this invention on the base substrate, 
The plan in which drawing 4 shows the gestalt of other operations of the MR head of this 
invention, the plan in which drawing 5 shows the gestalt of other operations of the MR head of 
this invention, The plan in which drawing 6 shows the gestalt of other operations of the MR head 
of this invention, the plan in which drawing 7 shows the gestalt of other operations of the MR 
head of this invention, The perspective diagram showing a rotating drum [ in / the magnetic 
recorder and reproducing device of a helical scan / in drawing 8 ], The plan which looked at the 
composition whose drawing 9 attached the MR head of this invention in the rotating drum from 
the medium sliding-surface side, The perspective diagram showing the composition whose 
drawing 10 attached the MR head of this invention in the rotating drum, The plan which looked at 
the composition which applied the MR head of this invention to the magnetic recorder and 
reproducing device of a helical scan from the medium sliding-surface side including the 
composition to which drawing 1 1 expanded the range A of drawing 10 , The plan showing the 
composition of the compound-die magnetic head to which drawing 12 comes to carry out 
laminating formation of the inductive head for record on the MR head of this invention, The plan 
showing one process that drawing 13 forms the up shield layer convex section in the MR head of 
this invention, The plan showing one process that drawing 14 forms the up shield layer convex 
section in the MR head of this invention, The plan showing one process that drawing 15 forms 
the up shield layer convex section in the MR head of this invention, The plan showing one 
process that drawing 16 forms the up shield layer convex section in the MR head of this 
invention, The perspective diagram in which drawing 1 7 shows one process of the manufacture 
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method of the MR head of this invention, the perspective diagram in which drawing 18 shows one 
process of the manufacture method of the MR head of this invention, The perspective diagram in 
which drawing 19 shows one process of the manufacture method of the MR head of this 
invention, the perspective diagram showing the process in which drawing 20 forms an azimuth 
angle among the manufacture methods of the MR head of this invention, The plan showing one 
process that drawing 21 forms a crevice on the up shield layer in the MR head of this invention, 
The plan and drawing 23 which show one process that drawing 22 forms a crevice on the up 
shield layer in the MR head of this invention are the plan showing one process which forms a 
crevice on the up shield layer in the MR head of this invention. 

[0013] When MR head 1 of this invention is used for the magnetic recorder and reproducing 
device of the helical scan which used the magnetic tape as magnetic-recording media, such as 
VTR and a data-logging regenerative apparatus for computers, it is the suitable thin film 
magnetic head. As MR head 1 is shown in drawing 1 , drawing 2 , and drawing 3 A, a thin film 
formation process comes to carry out laminating formation of the insulating layer 9 which are the 
lower shield layer 4, the lower gap layer 5, the MR layer 6, the up gap layer 7, the up shield layer 
8, and a protective layer on unilateral side 2a of the substrate 2 of a prismatic one by one 
through the insulating layer 3 which is a ground layer. Moreover, it is compared by the insulating 
layer 9 and joined to it so that a guard plate 10 may pinch the MR layer 6 with unilateral side 2a 
of a substrate 2. Moreover, two bonding pads 1 1 from which the drawer electrode of MR head 1 
which is not illustrated is drawn are formed in the unilateral side 2a side of a substrate 2. Here, 
the portion pinched by the lower shield layer 4 and the up shield layer 8 serves as the magnetic 
gap Ga for reading of MR head 1. Moreover, end-face 2b of a substrate 2 and side 10a of a guard 
plate 10 were formed in the shape of a curved surface, MR head 1 was made with tape sliding- 
surface 1a, and the magnetic gap Ga for reading has exposed it to this tape sliding-surface 1a. 
And the magnetic field from the record signal of the magnetic tape which passed along the 
magnetic gap Ga is detected by the MR layer 6. In addition, although the hard bias layer and the 
electrode layer omitted illustration, they are formed on the lower gap layer 5. 
[0014] A substrate 2 is a support substrate by which end side 2b was made with the medium 
sliding surface while consisting of non-magnetic materials, such as an alumina titanium carbide 
(aluminum 203, TiC), and forming an insulating layer 3 on unilateral side 2a. An insulating layer 3 
consists of an alumina (aluminum 203) or an insulating material of Si02 grade, and is made with 
a ground layer. The lower shield layer 4 and the up shield layer 8 consist of magnetic materials, 
such as polycrystalline ferrites, such as a Sendust, and a nickel-Fe system alloy (permalloy), a 
nickel-Zn hematite. The lower gap layer 5 and the up gap layer 7 consist of non-magnetic 
materials, such as an alumina (aluminum 203), and constitute a part of magnetic gap Ga. The MR 
layer 6 is formed on the lower gap layer 5, for example, it comes to carry out laminating 
formation of a lower shell soft-magnetism layer (SAL layer), a non-magnetic layer (SHUNT 
layer), and the magnetoresi stance-effect film (MR film) one by one. The aforementioned 
magnetoresistance-effect film consists of a nickel-Fe system alloy (permalloy), the 
aforementioned non-magnetic layer consists of Ta (tantalum), and the aforementioned soft- 
magnetism layer consists of a nickel-Fe-Nb system alloy. And the lower gap layer 5, the MR 
layer 6, and the up gap layer 7 constitute a magnetic gap Ga. Like an insulating layer 3, an 
insulating layer 9 consists of an insulating material, and is made with a protective layer. 
[0015] Heights 8b is formed in the position which counters the up shield layer 8 with the MR 
layer 6 on 1 principal-plane 8a especially as shown in drawing 3 A. In detail, as shown in drawing 
3 B, in case an azimuth angle theta x is formed and the magnetic head 1 is attached on the base 
substrate 22, heights 8b is prepared so that the distance Hx from the edge eight b1 to the base 
substrate 22, i.e., the height of heights 8b, may serve as the height Ho of a request of the 
distance 6 from edge 6a of the MR layer 6 to the base substrate 22, i.e., MR layer, and a **** 
size. Here, the heights height hO of this heights 8b is larger than the thickness t of the MR layer 
6 for whether it being **, and is made with the size of the grade which the size of heights 8b can 
recognize with an optical microscope etc. In addition, the thickness t of this MR layer 6 is about 
600A. Thus, the height of the MR layer 6 can be directly specified only by recognizing this 
heights 8b by forming heights 8b in the position which serves as the height Ho of a request of 
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the MR layer 6, and height of a **** size on the up shield layer 8. therefore, the MR layer 6 is 
located in the desired height HO by recognizing this heights 8b — as — the magnetic head 1 — 
the base substrate 22 top — taking — **** — while things are made, in the magnetic head 1 
after manufacture, the MR layer 6 makes a direct judgment of whether it is located in the 
desired height HO only by recognizing this heights 8b 

[0016] Moreover, as shown in drayying 4 , even if heights eight b1 are formed in the position the 
center line C1 of the MR layer 6 and whose center line C2 of heights 8b correspond, they are 
desirable. Thereby, the center position of the MR layer 6 can be pinpointed from the position of 
heights 8b. Furthermore, even if the heights eight b2 used as this marker are formed so that it 
may have the width of face of a longitudinal direction and the width of face of a **** size in the 
medium sliding surface of the MR layer 6 as shown in drawing 5 , they are desirable. Thereby, the 
position of the MR layer 6 can be pinpointed more easily. In addition, heights 8b should just be 
prepared in the position which serves as a position relation not only between a position as shown 
in drawin g 3 mentioned above - drawing 5 but between the MR layers 6. That is, it is because 
the position of the MR layer 6 can be pinpointed based on the above-mentioned position relation 
by recognizing this heights 8b with an optical microscope etc. by being prepared in the position 
where heights 8b becomes the MR layer 6 and a position relation. Here, a marker may be which 
configuration as long as it is made with the size which can be recognized with an optical 
microscope etc., and they may be the step to which not only heights 8b but heights come to 
continue, 8d of crevices as shown in drawing 6 , and a slot where a crevice comes to continue. 
Moreover, heights 8b may be formed in which principal plane of the principal planes 4a f 4b, 8a, 
and 8c of the up shield layer 4 and the lower shield layer 8 as long as heights 8b is formed not 
only in the up shield layer 8 but in the state with the clear physical relationship over the MR 
layer 6 of heights 8b which is sufficient on the lower shield layer 4. However, since the thickness 
of the lower gap layer 5 is thinner than the up gap 7 and the thickness of an insulating layer 9 as 
shown in drawing 7 when forming a marker in principal plane 4a of the lower shield layer 4, it can 
form more easily [ direction ] having formed crevice 4c rather than it considers as heights. 
[0017] MR head 1 of this invention constituted as mentioned above is carried in the rotary-head 
assembly in the magnetic recorder and reproducing device of a helical scan as shown below. In 
the rotary-head assembly 20 in the magnetic recorder and reproducing device of a helical scan, 
as shown in d raw ing 8 , the rotating drum 21 of this and the same axle is supported free 
[ rotation ] on fixed drum 20a, and the rotation drive of the rotating drum 21 is carried out in the 
drawing 8 Nakaya mark direction by the power of the motor which is not illustrated. And two or 
more thin film magnetic heads are carried on the peripheral face of a rotating drum 21 at this 
rotary-head assembly 20. Moreover, the magnetic tape 23 which is a magnetic-recording medium 
is twisted around the rotary-head assembly 20 the degree of predetermined angle by helical 
tracing, and runs in the direction of the arrow in drawing. In the meantime, a rotating drum 21 
rotates and two or more thin film magnetic heads carried in this rotating drum 21 scan a 
magnetic tape 23 top. 

[0018] As shown in drawing 9 and drawing 10 , MR head 1 of this invention is arranged on 
surface 22a of the base substrate 22 attached in the peripheral face of a rotating drum 21 so 
that medium sliding-surface 1 c may be exposed to the periphery of the rotary-head assembly 
20. And the compound-die magnetic head 31 having the inductive head for record and the MR 
head for reproduction other than MR head 1 is carried in the rotary-head assembly 20. 
Moreover, circuit board 22b, such as a flexible-printed-wiring substrate, is also prepared in the 
base substrate 22, and ball 11a in which the terminal area 22b1 and bonding pad 1 1 were formed 
by the ball bonding method connects with it. In addition, in the rotary-head assembly 20, not only 
the type with which two thin film heads are carried in the position which counters mutually as 
shown in drawin g 8 but the three thin film magnetic heads or more may be carried. Moreover, as 
composition of two or more thin film magnetic heads carried in the rotary-head assembly 20, 
there are various types, such as a method whose all are the compound-die magnetic head, a 
method with which the inductive head for record and the MR head for reproduction are carried 
separately, and a method with which the compound-die magnetic head and the MR head are 
intermingled. 
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[0019] Like, since heights 8b is formed in the position which was described above and which 
serves as the MR layer 6 and a position relation on 1 principal-plane 8a of the up shield layer 8, 
MR head 1 of this invention serves as a marker as which this specifies the MR layer 6. 
Therefore, according to this invention, based on the above-mentioned position relation, the 
position of the MR layer 6 can be pinpointed by recognizing this heights 8b with an optical 
microscope etc. from the position of heights 8b. Consequently, in case MR head 1 is attached on 
surface 22a of the base substrate 22 and it carries on a rotating drum 21, as shown in drawing 
H , it can be checked whether could adjust and attach so that the height HO of a request of the 
height from the base substrate 22 to the edge of the MR layer 6 might be suited, and it has been 
attached in the position of the desired height HO. 

[0020] In addition, it is desirable, when using the compound-die magnetic head as a thin film 
head 31 carried in the rotary-head assembly 20 and the compound-die magnetic head which 
formed and constituted the inductive mold magnetic head 41 for record on MR head 1 of this 
invention is used, as shown in drawing 1 1 and drawing 1 2 . As for the thin film magnetic head 31, 
the inductive head 41 for record is formed on MR head 1. As this inductive head 41 is shown in 
drawin g 12 , it comes to carry out laminating formation of the insulating layer 44 which are the 
up core layer 44 and a protective layer on the up shield layer 8 and the lower core layer 42 of 
combination one by one through the gap layer 43. And the portion the up core layers [ the lower 
core layer 42 and ] 44 pinched writes in, and the magnetic gap Gb of business is constituted. In 
addition, it is formed in both the sides of the up core layer 44 although the coil layer is not 
illustrated. 

[0021] The gap layer 43 consists of an alumina (aluminum 203) or an insulating material of Si02 
grade. Plating formation of the up core layer 44 is carried out by soft magnetic materials, such 
as a permalloy. As for the heights eight b1 formed on principal plane 8a of the up shield layer 8 
of MR head 1, at this time, it is desirable to be prepared in the position from which it separated 
from the field W which counters the up core layer 44 which is a position used as the MR layer 6 
and a position relation, and forms the magnetic gap Gb for writing. It is for avoiding the influence 
which it has on a magnetic gap Gb by existence of heights eight b1 as much as possible. In 
addition, although the heights eight b1 used as this marker may be formed on other principal 
planes 8a, 8c, and 4a of the up shield layer 8 and the lower shield layer 4. and 4b in the case of 
the compound-die magnetic head, when formed on which principal plane, in order to avoid the 
influence on a magnetic gap Gb, it is desirable to be formed in the position from which it 
separated from the up core layer 44 and the field W which counters. 

[0022] MR head 1 of this invention constituted as mentioned above is manufactured as follows. 
First, the element section of MR head 1 is manufactured through the following distance. First, 
thin film formation of the insulating layer 3 is carried out by sputtering as a ground layer which 
consists of an insulating material on the substrate 2 which consists of a non-magnetic material. 
And the lower shield layer 4 which consists of a magnetic material is formed with plating on this 
insulating layer 3, and laminating formation of the lower gap layer 5 and the MR layer 6 which 
consist of a non-magnetic material on this is carried out one by one by sputtering. The MR layer 
6 is formed in the shape of a rectangle according to the distance which is processed by milling 
after patterning is carried out by photolithography technology, using a photoresist at this time, 
and exfoliates after an appropriate time and a resist. In addition, the hard layer which is not 
illustrated is the preceding paragraph story by which thin film formation of the MR layer was 
carried out and by which post-patterning is carried out, and is formed in a desired configuration 
by passing through the distance of membrane formation, patterning by photolithography 
technology, milling processing, and resist ablation. Moreover, after processing the MR layer 6 in 
the shape of a rectangle, on this MR layer 6 and the lower gap 5, by forming an electrode 
material by sputtering, this electrode-material layer is illustrated by passing through patterning, 
milling processing, and resist ablation distance, and is twisted, it pulls out, and an electrode is 
formed. And the up gap layer 7 which consists of a non-magnetic material is formed by 
sputtering on these, and thin film formation of the up shield layer 8 which consists of a magnetic 
material on the up gap layer 7 is carried out with plating. 

[0023] Next, as shown in d raw ing 13 , patterning is carried out so that the position which uses 
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photolithography technology, forms a photoresist 12 and prepares heights 8b with FOTORISO 
equipment after that on the flat side of the up shield layer 8 formed by plating may become 
crevice-like. Then, milling processing is given by using as a mask the photoresist by which 
patterning was carried out, and as shown in drawing 14 , crevice 12a is formed in the position in 
which heights 8b is prepared. Next, as shown in drawing 15 , on the photoresist left behind by 
patterning, and crevice 12a, the same magnetic material as the up shield layer 8 is used with 
plating, and a deposit 1 3 is formed. And the up shield layer 8 in which heights 8b as exfoliates 
with a solvent and shows the photoresist left behind by patterning to drawing 1 6 was formed is 
obtained. And using an insulating material, thin film formation of the insulating layer 9 is carried 
out by sputtering on this up shield layer 8, and the element section of MR head 1 as shown in 
drawing 3 is obtained after this. 

[0024] On a substrate 2, two or more thin films Z which consist of two bonding pads 1 1 prepared 
in the element section of MR head 1 formed in this way and the element section of this MR head 
1 next are formed in the shape of a matrix, as shown in drawing 1 7 . Then, as shown in drawing 
1 8 f a substrate 2 is cut and a bar 14 is formed so that the field which the magnetic gap Ga of 
the MR layer 6 of MR head 1 exposes may stand in a row and it may expose. In addition, the 
dotted line in drawing shows the boundary of the field for every unit. Next, as the guard plate 10 
of the prismatic which consists of non-magnetic materials, such as an alumina titanium carbide, 
is joined to the element section of two or more MR heads 1 and two bonding pads 1 1 are 
exposed, it is made to rival by adhesion meanses, such as adhesives which consist of a resin, as 
shown in drawing 1 9 . Next, as shown in drawing 20 , a bar 14 is cut to each thin film Z of every 
with a guard plate 10. As practice among drawing showed, only the predetermined azimuth angle 
theta x is leaned and cuts the cutting direction at this time from a boundary. This cutting plane 
is set to field 2a in which the MR layer 6 grade of a substrate 2 is formed. Thus, the azimuth 
angle theta x of the MR layer 6 is determined only by cutting from the state of a bar 14. And 
tape sliding-surface 1c of the shape of a gently-sloping curved surface is formed by fabricating 
side 10of side [ of a substrate 2 ] 2, and guard plate 10 a through polish and a grinding operation 
after that. 

[0025] MR head 1 of this invention as shown in drawing 1 - drawing 3 as mentioned above is 
manufactured. 1 principal-plane 8a convex section 8b of the up shield layer 8 is formed, and MR 
head 1 of this invention serves as a marker in which this heights 8b pinpoints the position of the 
MR layer 6. Therefore, MR head 1 of this invention can judge whether the height of the edge of 
whether the position of the MR layer 6 is formed in the desired position and the MR layer 6 that 
is, is the desired height HO by recognizing this heights 8b with an optical microscope etc., even if 
the error of the cutout dimension in a cutting process etc. arises, when a bar 14 is cut, in order 
to form an azimuth angle theta x according to the above-mentioned process. And the height of 
the edge of the MR layer 6 specified by this heights 8b can carry out pairing of two or more 
equal magnetic heads alternatively, and it can carry on the base substrate 22. Moreover, by MR 
head 1 of this invention, as mentioned above, in case MR head 1 is attached on the base 
substrate 22, the height of the MR layer 6 can judge the existence of whether it is the desired 
height HO and an installation error that is, and becomes possible [ adjusting installation height 
further ] by recognizing heights 8b with an optical microscope etc. 

[0026] In addition, the manufacture method of establishing 8d of crevices in the up shield layer 8 
as a marker is explained below. First, a process until it forms the up seed layer 8 in the state 
where it is made with the flat field presupposes that it is the same as that of the process 
mentioned above. And as shown in dra win g 21 , patterning is carried out so that the position 
which uses photolithography technology, forms a photoresist 1 5 and prepares 8d of crevices with 
FOTORISO equipment after that on the up shield layer 8 may become crevice-like. Then, as 
shown in drawin g 22 , milling processing is given by using as a mask the photoresist by which 
patterning was carried out, and 8d of crevices is formed in the up shield layer 8. And the up 
shield layer 8 in which 8d of crevices as exfoliate with a solvent and show the photoresist 15 left 
behind by patterning to drawing 23 was formed is obtained. Then, using an insulating material, 
thin film formation of the insulating layer 9 is carried out by sputtering on the up shield layer 8, 
and the element section of MR head 1 as shown in drawngjB is obtained. 
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[0027] 

[Effect of the Invention] Like, it is prepared at least any they are, and since [ of the principal 
plane convex section of a shield layer, and the crevices ] any are prepared in the position used 
as a magnetoresistance-effect layer and a position relation of these heights and the crevices at 
least, this becomes the thin film magnetic head of this invention with the marker which was 
described above and which specifies a magnetoresistance-effect layer. Therefore, the position of 
a magnetoresistance-effect layer can be pinpointed by recognizing this marker. Consequently, 
according to the thin film magnetic head of this invention, in case more than one are attached in 
a magnetic recorder and reproducing device, it becomes possible to double the installation height 
of each magnetoresistance-effect layer based on the position of this marker, respectively. 
Therefore, according to this invention, the thin film magnetic head which can be excellent in 
record reproducing characteristics, and can be sufficiently adapted for high recording density- 
ization can be offered in carrying in the magnetic recorder and reproducing device of a helical 
scan. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram showing the MR head of this invention. 

[Drawing 2] The perspective diagram showing the important section of the MR head of this 

invention. 

[Drawing 3] The plan showing the composition of the MR head of this invention. 
[ Drawin g 4] The plan showing the gestalt of other operations of the MR head of this invention. 
[Drawin g 5] The plan showing the gestalt of other operations of the MR head of this invention. 
[ Drawin g 6] The plan showing the gestalt of other operations of the MR head of this invention. 
[Drawing 7] The plan showing the gestalt of other operations of the MR head of this invention. 
[Drawing 8] The perspective diagram showing the rotating drum in the magnetic recorder and 
reproducing device of a helical scan. 

[Drawing 9] The perspective diagram showing the composition which attached the MR head of 
this invention in the rotating drum. 

[Drawing 10] The plan which looked at the composition which attached the MR head of this 
invention in the rotating drum from the medium sliding-surface side. 

[Drawin g 1 1] The plan which looked at the composition which applied the MR head of this 
invention to the magnetic recorder and reproducing device of a helical scan from the medium 
sliding-surface side. 

[Drawing 12] The plan which looked at the composition of the compound-die magnetic head 
which comes to carry out laminating formation of the inductive head for record from the medium 
sliding-surface side on the MR head of this invention. 

[ Dr awing 13] The plan showing one process which forms heights in the up shield layer in the MR 
head of this invention. 

[Drawing 14] The plan showing one process which forms heights in the up shield layer in the MR 
head of this invention. 

[Drawing 1 5] The plan showing one process which forms heights in the up shield layer in the MR 
head of this invention. 

[Drawing 1 6] The plan showing one process which forms heights in the up shield layer in the MR 
head of this invention. 

[Drawing 17] The perspective diagram showing' one process of the manufacture method of the 
MR head of this invention. 

[Drawing 18] The perspective diagram showing one process of the manufacture method of the 
MR head of this invention. 

[Drawing 1 9] The perspective diagram showing one process of the manufacture method of the 
MR head of this invention. 

[Drawing 20] The perspective diagram showing the process which forms an azimuth angle among 
the manufacture methods of the MR head of this invention. 

[Drawing 21 ] The plan showing one process which forms a crevice in the up shield layer in the 
MR head of this invention. 

[ Drawin g 22 ] The plan showing one process which forms a crevice in the up shield layer in the 
MR head of this invention. 
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[Drawing 23] The plan showing one process which forms a crevice in the up shield layer in the 
MR head of this invention. 

[Drawing 24] The perspective diagram of the rotating drum in the magnetic recorder and 
reproducing device of the conventional helical scan. 

[Drawing 25] The plan explaining the recording method in the magnetic recorder and reproducing 
device of a helical scan. 

[Drawing 26] The plan showing the composition of the compound-die magnetic head. 

[Drawing 27] The perspective diagram showing the composition in which the magnetic head was 

attached on the base substrate of a rotating drum. 

[Drawing 28] The plan which looked at the composition in which the magnetic head was attached 
in the rotating drum from the medium sliding-surface side. 

[ Drawing 29] The plan which explains height doubling of each MR layer of the two magnetic 

heads including the composition to which the range X in drawing 28 was expanded. 

[Drawin g 30] every of the two magnetic heads — the plan showing the regenerative track at the 

time of reproduction when the height of MR layer is different from each other 

[ Drawi ng 31] The plan showing the case where the installation error at the time of attaching the 

magnetic head on a base substrate is produced. 

[Description of Notations] 

1 MR Head 

2 Substrate 

3 Insulating Layer 

4 Lower Shield Layer 

5 Lower Gap Layer 

6 MR Layer 

7 Up Gap Layer 

8 Up Shield Layer 
8b, 8d Marker 

9 Insulating Layer 

10 Guard Plate 

11 Bonding Pad 

20 Rotary-Head Assembly 

21 Rotating Drum 

22 Base Substrate 

23 Magnetic Tape 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFF ECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2003/08/19 



THIS PAGE BLANK (uspto) 



1/9 s<— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 17] 




[Drawing 3] 
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[Drawing 12 ] 




[ Drawin g 13] 




[Drawing 14] 




[Drawing 15] 
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[Drawing 16] 
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[Drawing 1 8 ] 
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[Drawing 19] 
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[Drawing 20] 
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[Drawing 21 ] 
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[ Drawin g 23] 




[Drawing 26] 
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[Drawing 31] 




[Drawing 27] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2003/08/19 



THIS PAGE BLANK ojspto) 



8/9 ^— V 




[ Drawing 30] 
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